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Abstract

Background and Objectives: Hospitalization in neonatal intensive care unit (NICU) causes mothers high levels of stress and en-
dangers maternal and infantile health. The current study aimed at examining the effects of preterm infant care education on stress
among the mothers of such infants hospitalized in NICU.
Methods: The current randomized, controlled trial was conducted in 2017 on a convenience sample of mothers whose preterm
infants were hospitalized in the NICU of Vali - e - Asr teaching Hospital, Birjand, Iran. Mothers were randomly assigned to either
the control or experimental group through the drawing method. Mothers in the experimental group received preterm infant care
education plus routine care services, while their counterparts in the control group only received the routine care services. All of
them completed the parental stressor scale: NICU both before and 10 days after the intervention. For data analysis, the paired -
samples t, the independent - samples t, the Mann - Whitney U, and the Wilcoxon tests were used with SPSS version 19.0.
Results: Ten days after the intervention, no significant intragroup differences were observed regarding the mean scores of the two
domains of maternal stress; i e, infants’ appearance and behaviors and maternal relationships with infant (P > 0.05). However,
the mean scores of maternal stress and its environmental domain in the experimental group were significantly lower than those
of the control group (P < 0.05). In addition, the pretest - posttest mean differences of maternal stress and all its domains in the
experimental group were significantly greater than those of the control group (P < 0.05).
Conclusions: Preterm infant care education to mothers significantly alleviated their stress. Educational hospital managers can
improve maternal and infantile outcomes through facilitating maternal education about preterm infant care.
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1. Background

A preterm birth is the birth of an infant before the ges-
tational age of 37 weeks (1). Each year, around 15 million
preterm infants are born in the world (2). After birth, these
infants need hospitalization in neonatal intensive care
units (NICUs) to receive advanced care services (3). NICU
hospitalization is greatly stressful for mothers and can en-
danger maternal health and negatively affect mother - in-
fant attachment (4). The most significant sources of ma-
ternal stress are constant lighting, continuous monitor-
ing systems, unpleasant odors, numerous equipment con-
nected to infants, different healthcare providers surround-

ing infants (5), conflicts in parental roles (6), infants’ small
body size, shallow breathing, and weak cry (7).

High maternal stress is associated with different prob-
lems. A study reported that 77% of mothers whose infants
were in NICU had obvious manifestations of psychologi-
cal trauma for one month and 49% for even one year af-
ter preterm birth (8). Unmanaged maternal stress during
NICU stay can weaken mothers’ attachment to their in-
fants, and thereby damage both mothers and infants (9).

High maternal stress and its negative effects on moth-
ers and infants highlight the importance of education
and support for mothers (10). A study showed that an-
swering parents’ questions and fulfilling their educational
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needs improve their relationships with their infants and
their satisfaction with NICU hospitalization (11). More-
over, educational programs can promote mothers’ adap-
tation, alleviate the stress induced by preterm birth, im-
prove their functioning, strengthen their relationships
with their preterm infants, and improve their attitudes to-
wards parental roles (12). Nonetheless, there are controver-
sies over the effects of educational - supportive programs
on maternal stress. For example, a study showed the in-
significant effects of an educational program on mater-
nal stress (13), while another reported the effectiveness of
an empowerment program in alleviating parental stress
(14). On the other hand, many studies are conducted so far
on the sources of maternal stress; however, there are lim-
ited studies on stress - reducing interventions. The current
study aimed at narrowing these gaps by examining the ef-
fects of preterm infant care education on stress among the
mothers of infants hospitalized in NICU.

2. Methods

The current randomized, controlled trial was con-
ducted in 2017 on mothers whose preterm infants were
hospitalized in the NICU of Vali - e - Asr teaching Hospi-
tal, Birjand, Iran. Sample size was set to 62 mothers, based
on the results of an earlier study that reported a maternal
stress mean score of 123.0 ± 24.97 (15), and with a power
of 0.90, a confidence level (CI) of 0.95, and an expected de-
crease of 21 points in the mean score of maternal stress. The
formula for sample size calculation was as follows:

(1)n =

[
(u + v)2 × 2S2

]
∆2

Eligible mothers were conveniently recruited. Inclu-
sion criteria were no history of preterm birth, ability to
read and write in Persian, no history of hospitalization
for mental disorders such as anxiety and depression, a
preterm infant with a birth weight of < 2500 g, a gesta-
tional age of less than 37 weeks, and no congenital defor-
mity. Mothers were excluded if they withdrew from the
study or their infants died or were discharged from NICU
during the study. Each mother was randomly assigned
to either the control or experimental group through ran-
domly selecting one of the two cards labeled A or B. Re-
cruited mothers were given complete explanations about
the study and their informed consents were secured.

Two instruments were used for data collection. The
first was a demographic questionnaire with items on
mothers’ age, educational status, employment status,
route of delivery, type of hospital attendance, pregnancy
unwantedness, having other children, and infant’s age and
gender. The second instrument was the parental stressor

scale: neonatal intensive care unit (PSS: NICU). PSS: NICU
was developed by Miles et al., in 1993 and includes 34 items
in three domains, namely NICU environment, infant’s ap-
pearance and behaviors, and parental relationships with
infant. The first domain includes items on environmental
sounds, monitoring systems, equipment, and the presence
of other infants in NICU, etc. The items of the second do-
main include apnea, sudden alteration in skin color, flac-
cid and fragile appearance, connection to tubes and equip-
ment, etc. The third domain items include separation from
infant, feeling of frustration in protecting infant against
pain and painful procedures, inability to personally feed
infant, etc. Items are scored using a six - point Likert - scale
as follows: 0: Not applicable; 1: Not stressful; 2: Slightly
stressful; 3: Moderately stressful; 4: Very stressful; and 5: Ex-
tremely stressful. The total score of PSS: NICU ranges from
0 to 170, with higher scores representing higher levels of
parental stress. An earlier study in Iran reported a Cron-
bach’s alpha of 0.87 for the Persian version of PSS: NICU (7).

All participants completed the study instruments 24
hours after their infants were admitted to NICU. Then,
mothers in the experimental group were educated by the
first author in 30- to 45-minute sessions held at infants’
bedside for three consecutive days. Education was pro-
vided individually and face - to - face. After each session,
a 45 - minute video was showed for the intended moth-
ers, which contained the provided materials. Mothers were
also given an educational booklet containing the same is-
sues. The educational materials were about handwash-
ing before contacting the infant, appropriate infant cloth-
ing, optimum environmental conditions for a preterm in-
fant, feeding through gastric tube, ideal weight gain crite-
ria, bathing the infant, the importance of embracing and
touching the infant, equipment used for the infant, and
infant’s breathing pattern and appearance. Mothers in
the control group received routine care services. All par-
ticipants in the two groups recompleted the study instru-
ments 10 days after the intervention.

The collected data were analyzed with SPSS version
19. Initially, the chi - square test was run to compare the
groups concerning participants’ demographic character-
istics. Then, the Kolmogorov - Smirnov test was used to test
normal distribution of the study variables. Accordingly,
normally - distributed variables were analyzed using the
paired- and the independent - samples t tests, while vari-
ables with non-normal distribution were analyzed by the
Mann - Whitney U and the Wilcoxon tests.

3. Results

In total, 62 mothers completed the study (Figure 1).
The means of mothers’ age, infants’ gestational age, birth
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weight, and NICU stay were 28.68 ± 6.43 years, 29.71 ± 1.9
weeks, 1499.52 ± 463.82 g, and 10.11 ± 6.61 days, respec-
tively. Most mothers were housewives (N = 50; 80.6%) and
the rest were employed (N=12; 19.4%). The groups did not
significantly differ from each other regarding mothers’ de-
mographic characteristics (P > 0.05; Table 1).

Table 1. Mothers’ Demographic Characteristics

Characteristics Group P Value

Control
(N = 31), N

(%)

Experimental
(N = 31), N

(%)

Age (year) 0.24

25 and lower 10 (32.3) 9 (29)

26 - 30 13 (41.9) 8 (25.8)

Above 30 8 (25.8) 14 (45.2)

Employment status 0.52

Housewife 26 (83.9) 24 (77.4)

Employed 5 (16.9) 7 (22.6)

Educational status 0.86

Below diploma 11 (35.5) 10 (32.3)

Diploma 11 (35.5) 10 (32.3)

University 9 (29) 11 (35.5)

Having other children 0.45

No 17 (54.8) 14 (45.2)

Yes 14 (45.2) 17 (54.8)

Route of delivery 0.78

Normal vaginal 9 (29) 10 (32.3)

Cesarean section 22 (71) 21 (67.7)

Type of hospital attendance 0.41

Constant 8 (25.8) 11 (35.5)

Temporary 23 (74.2) 20 (64.5)

Pregnancy wantedness 0.13

Unwanted 2 (6.5) 6 (19.4)

Wanted 29 (93.5) 25 (80.6)

Infant’s gender 0.30

Female 15 (48.4) 16 (51.6)

Male 11 (35.5) 20 (64.5)

Gestational age (wk) 0.80

Lower than 30 18 (58.1) 17 (54.8)

Above 30 13 (41.9) 14 (45.2)

Before the intervention, there were no significant dif-
ferences between the groups concerning the mean scores
of maternal stress and its domains (P > 0.05). Moreover,
10 days after the intervention, no statistically significant

differences were observed between the groups concerning
the mean scores of the two domains of maternal stress, i e,
infants’ appearance and behaviors and maternal relation-
ships with infants (P > 0.05). However, the mean scores of
maternal stress and its NICU environmental domain in the
experimental group were significantly lower than those of
the control group (P < 0.05). Besides, the pretest - posttest
mean differences of maternal stress and all its domains
in the experimental group were significantly greater than
those of the control group (P < 0.05; Table 2).

4. Discussion

The current study assessed the effects of education on
stress among the mothers of preterm infants hospitalized
in NICU. The study findings indicated that after the inter-
vention, the mean scores of maternal stress and its NICU
environment in the experimental group were significantly
lower than those of the control group, while there were
no significant intragroup differences regarding the mean
scores of the other two domains of maternal stress. More-
over, the pretest - posttest mean differences of maternal
stress and all its domains in the experimental group were
significantly greater than those of the control group. These
findings denoted the positive effects of education on ma-
ternal stress among the mothers of preterm infants hospi-
talized in NICUs.

In line with the current study findings, a study in
Turkey showed the effectiveness of a one - session educa-
tional program in significantly alleviating parental stress
among the fathers and the mothers of preterm infants
(16). Similarly, a study in Norway found the positive ef-
fects of education on parental stress after preterm birth
(17). Another study in Canada reported that an educational
- behavioral intervention was effective in significantly al-
leviating parental stress in NICUs, strengthening parents’
relationships with their infants, and improving their at-
titudes towards their parental roles (18). However, the
current study findings contradicted with the findings of
some previous studies. For instance, a study in Germany
showed that education had no significant effects on mater-
nal stress (13). This contradiction may be due to the lengthy
intervals between educational sessions and the provision
of educations through classic lectures in that study. An-
other study also reported the ineffectiveness of lecture -
based education to alleviate maternal stress (19). This con-
tradiction can also be attributed to the provision of edu-
cation through lectures without providing mothers with
written materials.

One strength point of the current study was the provi-
sion of educating mothers through bedside lectures, video
clips, and educational booklets. Another strength point
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Figure 1. The Study Flowchart

of the study was the onset of education just one day after
NICU admission. However, the long - term effects of the
intervention could not be assessed. Thus, future studies
are recommended to assess the long - term effects of edu-
cational interventions on maternal stress. Comparison of
the effects of lecture-, video-, and booklet - based education
may be another area of further study.

4.1. Conclusion

The results of the current study indicated the effective-
ness of education on stress among the mothers of preterm
neonates hospitalized in NICUs. Educational and emo-
tional support for parents can reduce their stress and help

them use their energy to provide care to their infants, in-
stead of dealing with stress. NICU head - nurses and edu-
cational hospital managers are recommended to develop
and pursue policies to educate the mothers of preterm
neonates in NICUs as well the staff in NICUs.
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Table 2. Intra- and Intergroup Comparisons Regarding the Mean Scores of Stress and its Domains

Stress Time P Value (Intragroup Comparison) Mean Difference

Before (Mean ± SD) After (Mean ± SD) Mean ± SD

Parental relationships with infant

Experimental 29.06 ± 7.42 19.58 ± 5.65 < 0.001c - 9.48 ± 5.19

Control 27.6 ± 11.35 23.84 ± 10.50 0.06d - 3.42±9.57

P value (intragroup comparison) 0.46a 0.07b - 0.003a

NICU environment

Experimental 21.06 ± 5.38 14.7 ± 4.07 < 0.001c - 6.35 ± 2.85

Control 20.48 ± 7.92 18.84 ± 5.86 0.17c - 1.65 ± 6.42

P value (intragroup comparison) 0.86b 0.002a - 0.001b

Infants’ appearance and behavior

Experimental 46.94 ± 11.79 29.84 ± 9.38 < 0.001c - 17.45 ± 8.05

Control 43.35 ± 19.60 36.55 ± 17.37 0.02c - 6.81 ± 16.09

P value (intra-group comparison) 0.78b 0.10b - 0.002a

Total stress

Experimental 97.06 ± 18.38 63.77 ± 14.48 < 0.001c 33.29 ± 12.34

Control 91.10 ± 35.47 79.23±30.03 0.03d - 11.87 ± 28.69

P value (intragroup comparison) 0.41a 0.03b - < 0.001a

aIndependent - samples t test.
bMann - Whitney U test.
cWilcoxon test.
dPaired - samples t test.
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